THE KUWAIT MEDICAL JOURNAL

Ref AKAIKCB-21x005 stober 18, 2005

Dr. Rowyda N. Al-Harithy:
Assistant Professor
Department of Biochemistry
P.0. Box 40288

Jeddah 21499

KINGDOWM OF SAUDI ARABIA

Sub.: Acceptance of Manuscript for Publication

Re: Manuscript No. KMJ-034-005

Dear Dr. Al-Harithy,

{ am pleased io inform you that your manuscript titted “Strong Association
hetween serum levels of Leptin and Resistin in Non-Diabetic Saudi Adult
Women” has been accepted for publication.

It will be published under the section ‘Original Article’ in one of the forthcoming
issues of KMJ.

if need be, we will send you a copy of the galley proof which is to be returned to
us within a day at the time of its publication.

We thank you once again for your support and cooperation.

Sincerely yours,

DerAdel Khader Ayed
- Editor

The Kuwait Medical Journal (KU 158N-0023-5776), is published by THE KUWAITY WEDICAL ASSOCIATION
P.O. Box 1202, 13013 Safat, State of Kuwait, Telephone : 5317972, 5333278 Fax : 5312630, 5333276

01 o F R, BT B T e Taman



Strong association between serum levels of leptin and resistin in non-
diabetic Saudi adult women

Rowyda . N . Al-Harithy*

Department of Biochemistry, King Abdul-Aziz University, Jeddah, Saudi
Arabia.

Running title: Leptin, resistin, waist, hip and Saudi women

*Correspondence: Dr. Rowyda N. Al-Harithy, Assistant professor, Biochemistry
Department, P.O.Box 40288 Jeddah 21499, Kingdom of Saudi Arabia.

(Fax. 966-2-6393640. Mobile. 966-55444238. E-mail: ralharithy@yahoo.com)



Abstract

Objective: To evaluate the relationship between serum Jeptin and resistin concentrations
in non-diabetic Saudi adult women.

Methods: The present study included 104 (42 obese and 62 non-obese) healthy non-
diabetic Saudi adult women. The volunteers covered a range of age between 20 to 40
years and were recruited from among employees and students at King Abdul-Aziz
University (Jeddah). Serum concentrations of leptin and resistin were measured after
overnight fasting. Because of proven menstrual fluctuations, leptin levels were
determined by collecting blood samples on day 3, 10, 17, and 24 from the beginning of
menstruation. Anthropometrics measurements and fasting glucose levels were taken at
the time of the collection.

Results: The obese subjects had significantly higher serum leptin (5.28 vs. 3.56ng/ml;
P=0.012) and resistin (16.06 vs. 12.95ng/ml; P=0.0001) levels than non-obese subjects.
The Bivariate correlation analysis between leptin and resistin were highly significant in
the obese group (r=0.784, P=0.002). The findings from the above correlation analysis
were further explored using Stepwise Multiple Linear regression analysis with resistin
concentrations as the dependent variable; and leptin, waist, hip, height, and weight as the
independent variables. The analysis demonstrated that the determinant of resistin
concentration is leptin (r=0.784, P=0.002) in obese women,

Conclusion: The present study confirms the existence of a strong correlation between
leptin and resistin also confirms the influence of waist circumference on resistin

concentration in the serum of healthy adult Saud: women.



Introduction

Obesity has become a major issue because of its links to hypertension, dyslipidemia,
type II diabetes and insulin resistance syndrome (1-3). Data emerging over the past
several years have shown a worldwide increase in the number of obese people (4-6). In
Saudi Arabia the prevalence of obesity among female and, to a fesser extent, among male
adults has reached epidemic proportions {7, 8). The mechanisms by which some
individuals protect themselves against body weight gain remain poorly understood. Most
researchers agree that energy balance and, hence, body weight are regulated phenomena.

The fact that adipose tissue is not only an inert storage depot, but rather a tissue
actively secreting proteins, may indicate new factors for regulating whole body
metabolism and homeostasis (9,10). The endocrine function of adipose tissue was
conclusively established by the discovery of leptin in 1994 (11) and that influenced a
conceptual shift leading to increased interest in other adipocyte products as signaling
molecules. Resistin is another adipose-derived hormone that was discovered in 2001 by
the group associated with Dr. Mitchell A.Lazar from the University of Pennsylvania
School of Medicine {(12). The two adipocytokines, leptin and resistin, are detectable in
human serum and their circulating levels were found 1o be elevated in proportion to the
degree of obesity (13,14).

Leptin, the product of the obese (ob) gene, first gained widespread attention as a satiety
signal. Initial studies revealed that the hormone binds to receptors in the hypothalamus
and influence the expression of several neuropeptides that regulate energy intake, energy
expenditure and food intake. Since then, scientists have demonstrated that leptin’s role 1s

not confined to suppressing appetite. Leptin is a master regulator of the human hormone



system. Leptin concentrations were found to be about four-fold higher in obese human
than in normal lean subjects (15, 16) and higher in women than in men at a given level of
body mass index (BMI) (17, 18). More interesting findings in the studies of women are
the significant fluctuations in leptin levels during the mensutrual cycle (19, 20).

Resistin is a 12.5 kDa cystiene-rich peptide that is secreted from adipocytes and present
in the circulation (12, 21). In human, studies revealed that seram resistin levels are
positively correlated with changes in BML body fat, glucose and insulin in obese
individuals (22, 23). However, and in contrast with the above-mentioned observations,
other studies have cast some doubts on those relationships (24, 25). There are continued
uncertainties about the possible relationship between serum concentrations of resistin and
obesity. Although resisin seems to be one of promising patameters that could help to
elucidate the pathophysiology of the origin of peripheral insulin resistance and its
association with obesity, the relevance of resistin and its physiological role in humans
remain unknown.

With regard to the fact that the interplay between leptin and resistin is still poorly
studied, the aim of the present study was to evaluate the relationship between leptin and
resistin in non-diabetic Saudi adult women that are well-matched with respect to age and

BML



Subjects and Methods:

The present study included 104 (42 obese and 62 non-obese) healthy non-diabetic Saudi
adult women with regular menstrual cycles (28 = 1 days), whose characteristics are
shown in Table 1. The volunteers covered a range of age between 20 to 40 years and
were recruited from among employees and students at King Abdul-Aziz University
(Jeddah). Based on a medical history and a fasting blood profile, these subjects were
healthy. Non had evidence of diabetes (fasting glucose <5 5mmol/L), and non were
taking any medication. All participants gave their informed consent before enroliment in
the study. Serum concentrations of leptin, resistin, and glucose were measured after
overnight fasting. Because of proven menstrual fluctuations, leptin levels were
determined by collecting blood samples on day 3, 10, 17, and 24 from the beginning of
menstruation. For resistin, blood samples were drawn only once. Serum leptin (ng/ml)
was evaluated in duplicate runs using a commercial Direct ELISA Human leptin kit
according to the procedure provided by the company (Diagnostics Biochem Canada Inc).
Serum resistin concentration (ng/ml) was evaluated in duplicate using a resistin enzyme
immunoassay (ELISA) kit (Phoenix Pharmaceuticals, Inc. USA). The resistin standards
used in the assay were 0.05, 0.5, 5, 50, and 500ng/ml. The sensitivity of the assay was
0.79ng/ml, and the intra-assay coefficient of variation was 5%. Blood glucose was

measured using One Touch System (Johnson & Johnson, USA).



Anthropometry

Anthropometric measurements, including height, weight, waist (WC) and hip
circumferences (HC) were performed as described (26). Body mass index (BMI) was
calculated as weight (kg) divided by height squared (m?). Waist-to-hip ratio (WHR) was
also calculated as WC divided by HC. BMI is used to reflect the total body fat, while WC

and WHR are indirect measurements of body fat centralization.

Statistical analyses

Statistics were performed using SPSS for Windows version 10. Descriptive statistics
were presented as mean values & S.D. Correlations were performed using Pearson’s
correlation coefficient. The Independent-Sample T Test was used to compare means.
Stepwise Multiple Regression analysis was also performed to establish the independent
associations between variables. A P value of less than 0.05 was considered statistically

significant. The values presented in this paper are 2-tailed.



Results:

The obese subjects had significantly higher serum leptin (5.28 vs. 3.56ng/ml; P=0.012)
and resistin (16.06 vs. 12.95ng/mi; P=0.0001) levels than non-obese subjects (Table 1).
Additionally, the obese subjects had a significant higher body mass index (32.87 vs.
24.84kg/m2; P=0.0001), waist (94.77 vs. 78.31 cm; P=0.0001), and hip circamferences
(117.46 vs. 98.42 cm; P=0.0001) than non-obese women. The analysis also showed that
the mean fasting glucose level for obese and lean subjects (3.96 vs.3.85mmol/1) is within
the normal non-diabetic range

Pearson Bivariate correlation analyses were performed to assess relationships between
serum resistin, leptin, and all other measured parameters in each group (obese and non-
obese). In considering the obese group, serum Leptin levels showed a significant
correlation with resistin (r=0.784, P=0.002), BMI (=0.810, P=0.001), weight{r=0.713,
P=0.006), and hip circumference (r=0.630, P=0.021). No correlation with WHR, height,
waist, and glucose levels was observed. In the same group resistin showed a significant
correlation with leptin, BMI (r=0.876, P=0.0001), waist (r=0.509, P= 0.049), and weight
(r=0.682, P=0.010). No correlation was observed with WHR, weight, hip, and ghicose
(Table 2). The correlation between leptin and resistin was no longer significant after
adjusting for BMI, indicating that this association is due to confounding by BML Further
adjustment for waist, hip, and WHR did not alter the significant of the correlation
between leptin and resistin (Table 3).

In lean subjects, Leptin showed a correlation with BMI (r=0.457P=0.010), hip (r=0.379,

P-0.035), and weight (r=0.501, P=0.004). Resistin showed a correlation with waist



(r=0.422, P=0.018), BMI (r=0.447, P=0012), and WHR (r=0.414, P=0.021). No
correlation was shown between leptin and resistin in the lean group (1=0.249, P=0.176).

The findings from the above Bivariate correlation analysis were further explored usmg
Stepwise Multiple Linear regression analysis with resistin concentrations as the
dependent variable; and leptin, waist, hip, height, and weight were used as independent
variables. The analysis demonstrated that leptin is a major determinant of serum resistin

concentrations (r=0.784, P=0.002) in obese women (Table 4).



Discussion:

This study reports for the first time the relationship of leptin and resistin in adult obese
Saudi women. There was a highly significant correlation between leptin and resistin
concentrations. In addition to this observation, there was a high percentage of prediction
for resistin.

Tt has been discovered over the past few years that adipocytes synthesize and release a
variety of peptide and non-peptide compounds that allow a crosstalk of adipose tissue
with other organs as well as within the adipose tissue. Although, leptin and resistin are
biological active molecules that have been shown to increase in obese subjects and are
proposed to link obesity with diabetes, their relationship and interplay is still poorly
understood.

A previous study examined 124 well controlled type I diabetic individuals, with clinical
signs of inflammatory disease of the respiratory tract and healthy volunteers in order to
compare resistin levels between the three groups. Although, resitin concentration in the
serum of the patients with severe inflammatory disease was higher than in healthy
population or in the well controlled subjects with type II diabetes, no significant
correlations between leptin and resistin were found. In healthy individuals, a strong
correlation was found between the concentrations of leptin and resistin. With regard to
this fact, the authers assume that in healthy individuals there exists a metabolic regulation
in which both factors are involved (27). The data of the present study confirms the results
of the previous study and suggests an existence of cross-talk regulation between leptin

and resistin levels.



Another finding of this study is that leptin circulating levels .showed a significant
correlation to BMI and hip measurements but not to waist circumference, whereas
resistin levels showed a significant relationship to BMI and waist circumference and did
not relate to hip measurements. Previous studies reported that the subcutaneous fat tissues
is the major site of leptin production and resistin is expressed at higher levels in visceral
rather than subcutaneous fat depots in humans (28, 29). In addition, Kok et a/ indicated
that waist circumference is a valid index of visceral fat accumulation and can therefore be
used as an indicator of health risks associated with visceral obesity (30). Thus, the present
data adds to a growing body of evidence that indicates that in human resistin is highly
expressed in human visceral fat compartments and is more strongly influenced by waist
measurements. This study also suggests that hip circumference is a valid index of
subcutaneous fat accumulation and can be used as an indicator of leptin level in healthy
population.

Among the strengths of the current study is the result of the Stepwise Multiple Linear
regression analysis with resistin as the dependent value, which excluded body mass index
in the statistical mode!l, which determined that leptin was the significant predictor of
resistin level within this cohort. Leptin explained 78% of the resistin variance in healthy
Saudi women. This finding may be in part explained by the fact that both hormones are
produced almost exclusively by adipocytes. Another suggestion is that leptin production
from subcutaneous adipose tissue might contribute to the development of visceral fat
which in consequence, produces resistin. This indicates that in human subjects, resistin is

associated more closely with leptin .
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Conclusion :
This study confirmed the following:

1 Existence of a strong correlation between leptin and resistin
concentrations in the serum of healthy adult Saudi women.
2. Influence of waist circumference on resistin concentration.
This study suggested the following:
1 A direct or indirect crosstalk between resistin and leptin.
2. Influence of hip circumferences in leptin levels

2. Leptin plays a role in predicting resistin levels in healthy adult Saudi

WOomen.

Research into the interplay role of resistin and leptin in human biology is still in its initial

stage. More information regarding the interaction of adipose hormones in human health

and disease is needed to be study.
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Tablel: Description of study subjects.

Parameters Non-obese (n=62 ) Obese (n=42) P -value
BMI (kg/m2) 2484+£32 32,66 + 267 0.0001
WHR 0.79 +0.05 0.81 £0.04 NS
Weight (kg) 61.32+£7.77 83.50 +9.49 0.0001
Height (cm) 158,1316.16 156.86 £ 6.11 NS
Waist (cm) 78.31£ 7.03 94201+ 585 0.0001
Hip (cm) 98.42 £5.13 116.93+5.72 0.0001
Glucose {(mmoif) 3.85 0,61 4.04 +0.58 NS
Leptin (ng/ml 3.56£1.65 508 £2.09 0.012
Resistin (ng/mi) 1295+ 316 16.21+2.18 0.001

Values were represented as the mean = SD; the data were statistically
analyzed using Independent-Sample T Test. P-value < 0.05 was used as a
criterion of significance. P-value < 0.01 was used as a criterion of high
significance. Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio;
NS, not significant.



Table 2: Correlation coefficients of leptin, resistin, and
different variables in obese subjects (n=42).

Varibles Resistin % Leptin
BMI (kg/m?) 0.876™* 0.810**
WHR 0.259 0.024
Weight (kg) 0.682™ 0.713™
Height {cm) 0.019 0.128
Waist {cm) 0.509* | 0.422
Hip (cm) 0.424 0.630*
Glucose (mmolf) 0.003 . 0.066
Resistin (ng/mf) | 0.784"
Leptin {(ng/ml) 0.784™

Statistics were computed by Pearson’s correlations
WHR: waist to hip ratio; BMI: body mass index.
#P<0 05, ¥*P<0.01, ***P,0.001
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Table 3: Correlation between leptin and resistin after adjusting
for BMI, waist, hip, and WHR in obese subjects.

Variables R P

BMI (kg/m?) 0.0134 0.965
Waist (cm) 0.527 0.046
Hip (cm) 0.588 0.034
WHR 0.634 0.020

WHR: waist to hip ratio; BMI: body mass index.



Table 4: Stepwise Multiple Linear regression analysis showing regression

coefficients (B s.e) with resistin concentration as dependent variable
and listed variables as independent variables for non-obese and
obese non-diabetic womert.

independent variables Non-cbese (n=62 )} | Obese (n=42)
Leptin (ng/mi) 0.093 £ 0.587 0.784 + 0.002*
Waist (cm) 0.461 £ 0.008* 0.217 = 0.316
Hip (cm) -0.042 = 0.858 -0.116 0853
Weight (kg) -0.034 +0.863 0.248 4 0.376
Height (cm) -0.179£0.330 -0.083+0.682

¥P<0.05, ¥*¥P<0.01, **¥P<0.001
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